MAJOR DISASTER TYPES

dude avoidance of human distress and reduction of property
loss caused by natural disasters. Recommendations B43 and
B45 underscore the need for experimental research into the
inelastic response of structural elements to define strength,
ductility, and damping characteristics. Recommendation B28
stresses the need for improved technology to restore
damaged buildings. The lack of adequate experimental basis
in this area is further evidenced by the current efforts of the
Veterans Administration and other Government agencies in
their search for methods to strengthen existing structures and
lo repair buildings damaged in past disasters. The objective
of this project is tti implement the recommendations
described herein.

Approach: To meet the dual objectives of investigating the in-
elastic response of structural elements and the structural ef-
fectiveness of repair technology this project will consist of
three phases, Phase 1 will comprise an extensive interaction,
through an NHS workshop, with agencies having major in-
terest and involvement in structural rehabilitation, in order to
document the current slate of technical knowledge and exist-
ing practice and to define the gaps in this knowledge for
preparation of the second phase. Phase 2 will be an extensive
experimental program which will include (1) testing of struc-
tural elements under cyclic loading in the inelastic range to
study degradation of strength, ductility and energy dissipative
capacity; (2) repair and testing elements subjected to prior
testing history defined in (1) to determine the degree of
restoration achieved; and (3) testing of methods strengthen-
ing various structural types such ;is application of epoxy to
repair concrete elements, Phase 3 will be an extensive docu-
mentation of test results and their synthesis to provide
criteria for evaluating structural response of elements and
recommended procedures for their repair and restoration of
strength.

Expected results: Phase I will be started and completed this
fiscal year, Phase 2 will start in the last quarter of this fiscal
year.                     ]
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.1.0191, DESIGN, SITING, AND CONSTRUCTION OF
LOW-COST HOUSING AND COMMUNITY BUILDINGS
TO BETTER WITHSTAND EARTHQUAKES AND WIND-
STORMS
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Abstract; The report provided technical information regarding
characteristics of materials antl building systems, and
discusses the structural performance of buildings subjected to
the action of earthquakes and wind forces with specific
reference to structures typical of developing countries.
Potential ways are described in which structures can he made
more resistant to such action. Siting considerations are
discussed from a geological, seismic and climatological view-
point, and recommendations relating to siting problems are
made. Techniques of housing construction, both traditional
and industrialized, arc described and improvements resulting
in better earthquake or windstorm resistance are suggested.
Building codes, their improvement and their enforcement are
also discussed.
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3.0194,

This project will concentrate on updating, expanding and sub-
stantially revising the present seismic code to incorporating
recent research results. Code goals will be developed and
clearly set forth such that appropriate regulatory bodies can
recognize the level of risk associated with the various code
provisions. The expanded comprehensive seismic code will
cover all aspects of building and geotechnical practices to
mitigate the effects of earthquake disasters. Provisions for
architectural, mechanical and electrical features of construc-
tion will be included. Considerations of seismicity, geologic
and soil site effects, and soil structure interaction will be in-
corporated. The required loading criteria and performance
criteria will be explored in depth and codified. Design
procedures for structures other than those presently contem-
plated by the code will be made. A detailed commentary on
the code will be prepared.
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3.0193,     EARTHQUAKE DESIGN FOR MASONRY STRUC-
TURES

F.Y. YOKEL, U.S. Dept. of Commerce, Natl. Bureau of Stan-
dards, Washington, District of Columbia 20234 (4615364)

Reason for starting or progress last year; The project was suc-
cessfully promoted and funds were obtained from industry to
support the first year's effort. Preliminary meetings were held
by professionals and industry representatives to plan strategy
and initial steps were taken in an effort to obtain support
from other federal agencies.

Approach: The project will have three phases: (.1) A state-of-
the- art study will compare existing standards, codes, and in-
formal design practice with the state-of-the-art, compile test
information, identify gaps in knowledge and information that
must be filled by additional research, and develop interim
design recommendations; (2) A test program, designed lo
develop information on such parameters as strength, stiffness,
ductility and damping and evaluate the performance of vari-
ous design details; (3) The synthesis of results ant! develop-
ment of design criteria that can be proposed for adoption in
codes and standards,

Expected results: In FY 74 work will commence on the suite-
of-the- art study and gaps in knowledge will be identified in
order to develop the information required for the start of the
testing in spring, 1974.
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Reasons for starting or progress last year: A drnft report
'Strength of Masonry Walls under Compression and Flexure'
was prepared by Dr, Fattal and is currently under review in
the Section. Dr. Yokel became Chairman of ANSI Comittee
A.41. Dr. Fattal became member of ACI Committee 531. An
experimental investigation of anchorage of masonry veneers
was started by Mr. Cattaneo following a review of the litera-
ture. A cooperative program of research between industry
and the Federal Government has been established by NBS to
develop improved procedures for the design of masonry
structures in seismic regions. This project responds to the
need for more information on the response of masonry struc-
tures to earthquake loads, in order to develop design criteria
similar to those presently used for steel and concrete con-
struction.

Approach: The work comprises several tasks of which the lar-
gest is the Cooperative Research Program for which NBS
provides technical coordination of the research of three
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